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historical significance to the United States Air Force. a 





| 1 be accessioned into the United States Air Force Historical Research center 
| to be used as the security classification Permits. It is further understood and 

agreed that any Copy or copies. of this oral histery interview given to me by the 
United States Air force and in my possession or that of my executors, 
administrators, heirs, and assigns, may be used in any manner and for any 
purpose by me or them, subject to security classification restrictions. 


I understand that the tape(s) and the transcribed manuscript resulting therefrom 
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Subject to the license to use reserved above, I do hereby voluntarily give, . | 

transfer, conve f, and assign ali right, title, and interest in the memoirs and 

 * £enembrances contained in the aforementioned magnetic tapes and manuscript to 
the Office of Air Force History, acting on behalf of the United States of 
America, to have and to hold the same forever, hereby *elinquishing for myself, 
my @xecutors, administrators, heirs, and assigns all ownership, right, title 
and interest therein to the donee expressly on the condition of strict | 
observance of the following reatrictions; 
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TELEPHONE INTERVIEW 
COLONEL THOMAS 0. HAIG (USAF, RET) 
INTERVIEWED BY 
CAPTAIN DAVID ARNOLD (USAF) 


16 OCTOBER 2000 _ 


DA: Can you lai sot War I dow ou gto metry 

TH: Well Twas a student at Case School of Applied Science in Cleveland, and Pear! Harbor 

| mame song andi bur of pao enhusas, I, wth bunch of other guys, wet down and 
enlisted. We signed up as aviation cadets, expecting to goto pilot taining Then, I was in the 

Bret semester of my junior year, > orders came, but, well, I had had a couple of physicals in. 

between, and my eyes didn’t pass the test. So, when the orders came, they sent me to, well, first 
ofa down o Boca Raton, whee we went though basic tining down thr, nd ten tothe | 

West Coast to UCLA for meteorology training And so, they called us meteorology cadets, 

believe it or not. And, after « school year there in the spring, we graduated and were 
_ Commissioned, and that's how I got into meteorology. | 

DA: Was were you saying at Case as en undergraduate? 

TH: Mechanical engineering. 

DA: Not exactly related, but it certainly helped. 

TH: Yah, it was OK. From there, they asked for volunteers. Well, my assignment was down in 
| Texas, and I didn't want to go there, s0 I volntered for “instrument training ” they called it, and 
"to Sein Lae, New Sry It was Signal Corps then, you know. There wasn’t any Air 
Force. 


DA: Right. 


SN ee 6s ene gimet sok gm me. y me me ee 
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selected then to go into kind of a research program to do “sferics”——-S-F-E-R-I-C-S—an 
abbreviation for “ atmospherics” who lon sn nds 
Watt in England, and we setup one sation in New Jersey, one in Florida, and I got to go to the 
one in Bermuda, | 
DA: Ohhhh! 

TH: Yes, tough duty. We were tying dorado finding on ging ase inode | 
to locate storms in inaccessible areas, it worked fine for the British, because their stations were 
very close together—Weales, Scotland, and Ireland Ours, being so far apart, did not function 
well, because we didn’t see the same lightning flashes, But, it took us a long time to figure that 
out. ‘wrote 8 report about it while | was in Berm, which got everybody upset, because I trie 
to show them why it dida’t work and woulds’t work And, I was recalled and assigned to 
smote: itl group and sent out o Suan, where we setup a network out inthe Pacific, 
Originally Saipan, Philippines, and Peleliu, and then the Philippine one moved up to Iwo when that 
was secured, “And, ngzin, the stations were o far apart that the location capability was very poor. | 
— So, » we didn’t do an awful lot to help things. Flew a little bit of weather “recce” with B-29s, then, 
| and sweated out the end of the war and came home. | 

DA: Was it demobilization for you, as well, when you came home, or back to school? - 

TH: I demobilized, you bet I did Got married. Then went back to Cleveland, essentially o go 
to school. Wel started out as beng the dstibutor for a power unit for bicycles, as a way of 
making money, Aad, we would have come out ofit really very well off, except that Briggs and 
mea went on wri end aye on se ots yar So, the company making the power 


and I became their sort of chief engineer, though I didn't have a degree The chief engineer : 
died, that’s how come got the job, But then, I got a letter from the Air Corps saying, “If you 
cee bck on aie uy, we wl put youn th mend cat Cal Teck fur fou, kp 


| "you there until you get a Ph.D. in physics—meteorology.” That seemed like the only chance I'd 


ever get to have a Ph.D. So, we signed up. Orders didn’t come, and didn’t come, and didn’t 
come. When they nally came, instcad of going to Cal Tech, Iwas sent to the 2060" Mobile 
Weather Squadron down at Tinker Feld as «supply officer They had cancelled the second class 
of Ph.D. candidates out at Cal Tech. T wrote letters of protest to everybody, including the 
President, and got answers back saying “Tough luck. You signed up. ‘You belong to the Army, 
and there is no recourse.” So, {ep on writing lets Eventually, I did get back to school, but 
it took thirteen years or so, 

DA: Oh, wow! 

TH: So anyway, while I was out there at Tinker Field, an old friend, Paul Worthman who was 
then involved in research atthe Air Force Cambridge Research Facility [AFCRL] that was headed 
up by Fritz Oder, heard I was there. I'd met Paul before during the war, and he knew a little bit 
about me. So, +e sent a telegram down recalling me from [Oklahoma] and sending me up to 
Cambridge Research Center, ; where I, wit another guy, Joe Bogart, developed instruments 1 | 
measure the “after-wind” after the atomic blasts on the Greenhouse Project out on Eniwetok. We 
: made pretty fancy anemometers. Mine had to withstand thiy-fve atmospheres overpreaure and 
still measure winds down to five knots. We did that with a great big solid block of chromium- 


— brass with statham air pressure Sensitive strain gauges inside, and had a lot of fun - 


” TT NT i i Te Cae Ee ee 
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calibrating that and figuring out how to read the results, and so forth, took them over to Eniwetok a 
| And sat through three of the blasts over there, and proved that there was no such things as the 
“after-wind,” and then came back, I got another telegram out there “Come back. A high-priority 
program awaits you.” When I got back from that one, t's ce, I wa, then given « program t 
measure atmospheric visibility jointly with Air Navigation Development Board, later the FAA. 
_No, I guess that isn’t true. I came back to run MOBY — MOBY DICK was the balloon 
: Program where we developed the big plastic balloons, Yat tht was wit Iwas baled bck for | 
DA: About what year was that, Sir? | 
: TH: Un, et me see, wel it was ight atthe end of Greenhouse That would have been 

~ about 1952. 
DA: OK. | - 
TH: We ended up flying about 780 of those balloons from three West Coast sites. We tracked 
them ici the continent. The = story, of course, was that we were measuring upper-level 
winds, and we actually did that very well alo, and learned a lot about upper-level winds, which 
we really didn’t know. Mt iat Cine, the jot stream had really been discovered during the war 
| when B-29s couldn't buck the high wind to get over [Japan], So, we did get some good data, but 
we also developed the package and the balloons that were used for GENETRIX. We also started 
‘the whole UFO craze, Our balloons floated up anywhere from 45,000 to 75,000 feet. at twilight 
the balloon is a bright ight up there because itis sil iluminated by the sun while it's dark on the 
ground, and people with various forms of astigmatism saw v whatever they wanted to see, and they 
didn’ t realy see the balloons as balloons. So, we could track our balloons pretty much by radio 


and TV reports of UFOs, too. We tried very ‘iets explain to people, interviewed on TV and | 
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radio st everything trying to vecciiaks whet the balloons were, but when people want to believe 
there are UFOs, they will. 

Anyway, after MOBY DICK, they sent me to the tials of Hino, where ] I got a B.S. 
in Electrical | Engineering and graduated with high a from there in 1955, Then, I was back 
up at the AFCRL, where I did that Air Navigation Development Board program it was a joint 
Army, Navy, Air Force and Weather Bureau prograin under the ANDB) to develop &@ means of 
measuring and informing pilots of the height at which they should see the approach lights as 
they’n re coming in for landing i in bad weather. We developed a pretty good program. It told them | 
| the sighty-Bive percent level andthe tweny-percent probability lve of secing the lights. ‘When 
they got down to the eighty-five percent probability level, if they bad t seen the lights, they were | 
| supposed to go around again. The tirtne pilots liked the system, and they were about to 
implement this nationwide when t a new generation of landing aides came out and made my little 
: program obsolete. So, hey went back o mecha lanigs which they il ung 

But then, right after that, I went off to Command and Staff School And, then, after that, 
I was requested for the Missile and Space Division out on the West Coast, again by Paul 
Worthman, who was out there then as the deputy director of what they called “System A" the 
CORONA Program. He was there for awhile, then he moved back to Washington and was sort . 
of the office manager up there for the NRO [National Reconnaissance Office] in 4C1000. So, I | 
went out there [to California] not knowing anything about what was going on, but Was put into - 
the ground station, what they called “Subsystem H.” We worked on CORONA, MIDAS, and 
SAMOS ground stations and the contro center. The second week I was there, I went up for 3 a 
familiarization trip to the control center in Sunnyvale and I I was appalled by what I saw there, 


Lockheed had a subcontractor—Fenski Federick, and Miller—who was supposed to ne installing 
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that time a projection tem, which would allow the operator tose hing in 3D They had 
to wear these polarized glasses and, ; with those, you were supposed to be able to see 3D on the 
| screens, ‘The 3D images were made by projecting through two side projectors, which were | 
supposed tobe inexact reps, andthe fight ofthe launched missile would be etched on the 
3 surface of a gies pate with a lite stylus comming across the plate, which had been smoked so tha 
‘it was opaque. ‘As the stylus went through, it cut off the smoke and, the trace of one of them ig 
np er none Polarization and the other is up inthe opposite one and whe you supeipose 
them, you should see them in 3D. The guy had been trying to install them. T talked to the 
| technician at some length, and he though the aye would never function les inthe 
engineer’ s point of view, it was a monstrosity and would never work, and so, besides that, I knew 
| _ enough abou pattem recognition and that kind of stuff to — that 3D—the third dimension— 
| sin nly abot wo pret ofthe infomation ht Xan doe oh bi, nd it would 
be a useless display for decision making. You couldn’t trust it. So, I went back and wrote a 
meno intact Lactned cede concn srl finds eee he | 
saipment, and got approve, and that’s the way they knew Thad rived up there 
DA: When you came, you cancelled the contract? 
TH: Well it saved the goverment about a hundred, well I don't know, ae eee ee 
anyway, maybe, several hundred thousand to maybe a couple milion, because they were, wel 
hey implied the whole control center grea del and made fnctonl hn intend of 
fancy, elaborate place. Ter made icy og, Go ow, at eat we ok that pr 
out. O.K. That’s a long string. Now, where are we? | a | 
DA: What'd real lke to know ite bit moe specifically about afew diferent thins 
TH: OK. 
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DA: First of all, Sir, when did you arrive in Los Angeles? 

TH: ib yaa shoes 1959, 

DA: So, the CORONA program was well into development by then? 

TH: CORONA was, yah, it was into devalspeaia: and the pom Stations were pretty well 
located. We went over and tied to site one for MIDAS over in Scotland. We went around and 
investigated half a dozen of the old fighter strips left over from World War I. And we didn’t ever 
get a station over there. Thy decd atop oe inthr but we a marvelous ie ping 
around partying at every one of these old fighter strips that we looked at No, the problem that . 
wwe were dealing with, atthe time I got there, was the fact thatthe contractor had been running 
essentially open loop on ground stations. The fellow that was in charge was Gene Allison, who 
was a fighter pilot, not an engineer, [and] didn’t understand anything about the tracking stations. 
He understood about contracting | gus but here was nobody sig hard on eter Pio o 
Lockheed. So, what I guess I helped to do was to establish a more reasonable relationship 
between the government and the contractors. I tried to establish opposite sides of a contract 


> where we could maintain some kind of oversight and a litle bit offical contro The original 


contracts with Lockheed and Philco were cost-pus, not fxed fo but a percentage fee, 80 there 
was no incentive at all for either contractor to be economical, The incentive was entirely on the 
opposite foot, the more you spend the more you make, and they’re miserable kinds of contracts. 
STL [Space Technology Laboratories), or Ramo-Wooldridge, had not yet moved into the ground _ 
station area, They had had enough trouble stuffing Ramo-Wooldridge down Lockheed’s throat 
on the space vehicle itsete on the Agena. And, r m not sure exactly when it was imposed on 
Philco-Ford either. I remember Colone! Harry Evans came around to our group with a guy by the 
name of Miller from Ramo-Wooldridge, I don’t think it was called STL yet, but it might hve 
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an anyway he came sound and said “OK, now, I want you to write the contract to put Ramo- 
Wooldridge on contract for SE&TD [System Engineering and Technical paecuee) on all of the 
ground stations and the asaieel center.” I said, “Sir, I’m sorry, but we cannot do that until that 
part of the work is terminated on the Lockheed and Philco contracts.” He said, “What do you 
mean you can "¢ do it. Ijust told you to doit.” So, we had a litle bt of an argument, which | 
embarrassed hm, but you can't write the same work statement to two contractors simultaneously | 
Sorry about that, that’s illegal. So, it took awhile longer, and, as a matter of fact it was after I left 
that ground station area that they finally did put STL in an SE&TD role there. They were not 
needed. It was totally unnecessary, but it was done anyway. 

DA: Did that have more to do with trying to get STL involved in all aspects of the CORONA 
program? — 

TH: Yah, it had to do with politics more than anything else. STL had moved into a position of 
considerable political influence at the upper levels. They were great politickers, and they 
promoted the organization that way rather than by technical excellence. Those guys were, they 
came later onto the field, and so they were hiring the people, a large number of whom had been 
laid off or were either washouts or had quit at Lockheed or Philco-Ford, and a couple of Air 
Force people who had either washed out or retired. The quality of the people at STL was not 
impressive, except for ; few people. There were a few smart people, but they hired rapidly to 
build up the size of the organization, knowing that in a bureaucracy the power comes with 
numbers, and so that was how ey progressed, 

DA: Sir, you’ve already mentioned the problems in Sunnyvale, and you’ve mentioned a little bit 
about STL and the relationship there. Were there any other challenges that you faced with the 


tracking station system when you arrived? _ 


So es oe SD I ee we 
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Satellite were not going to be very great, So, they had Sreat big antennas on the ground. But, 
pointing an antenna with some accuracy and stability in high winds is not a simple thing to do. - 
The dishes tend to vibrate, oscillate in winds, especially the Ones that had been furnished by 
Lockheed. The ones furnished by Philco-Ford were built like battleships. I mean, they were. | The 
pedestal for those was an out of inch-and-a-quarter-thick boiler plate and, I’m not kidding you, 
the total weight of one of those pedestals for a Philco-Ford antenna was enormous. I don’t know _ 


| actually went to the TLM-18; the one that Koolinaad put u almost entirely, We went out to 
_ Kaena Point in Hawaii and oversaw the installation out there, got that going. They were pretty 
good technical installations when they finally got them done, paneer though, very expensive. | 
DA: On the pice of how much, would you guess? | 
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bit in order to make them three-axis trackers, 

(END TAPE 1, SIDE 1) | 

(BEGIN TAPE 1, SIDE 2) : | | 
DA: Did you hotice in your travels, Sir, or in your work in Los Angeles, any kind Of friction — 
between Lockheed and Philco? 


Haig Interview,16Oct09. _ ve 
try to get their horrible computer mess straightened out. At that time, very few people had any 

idea how to track a satellite. They didn’t. The whole mathematical model for an ephemeris was a | 
matter of great muyaiecy. I remember the newspapers said the Russians were years ahead of us in 
the technology of tracking satellites, and I think they were. There was, I can’t remember his name _ 
now, a fellow at Lockheed who had developed the most monstrous pile of punched Cards, which | 


what they were paying him before as a Lockheed employee. 


DA: Ofcourse. ee | 

TH: So, he sat there fat, dumb, and happy, and the only thing he had to do was to load those 
Stupid cards in the Proper order and, then, when he was through running the program, he would — 
Squirrel the cards away and screw up the order so nobody else could do it, and he had himself a 
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DA: That’s sort of amazing that one person is responsible for-- 
TH: Yah, well, that’s one of the things they did assign to Ramo-Wooldridge an and STL, was 
“Quick, develop a better tracking program.” “And, of course, things progressed then to the point 
where you no longer had to use old punch cards to load a@ computer; you could now doi it by 
magnetic tape. And so, the technology had gotten better, The size ofthe computers was a ltl - 
bit bigger. So, STL did come up with a : program, which worked part of the time. I remember 
| when our little program went up, we were dependent upon the ground stations that had been 
developed there for CORONA, SAMOS, and so forth for our first year of operation 
DA: When you say “our program” you ‘re talking about the weather satelite? 
TH: Yah, the little Rs a 2, Program 35, Program 417; the name ean every year. 
Well, see CORONA i is only up for about three days and, then, it’s down. So, the stations would 
spend three or four weeks geting up toa maximum effort fra lmnch and, then they would all 
_ shut down and everybody go away. ‘But, we came around, and we were different. Our little | 
_ Satellite came around two or three times a day, you know, at a station, and so they had to 
‘keep them manned and keep them operating continuously, which was not the way Lockheed 1 was 
| manned o operate the stations, and we were «gross misane totem, and we weren't 
Lockheed program, anyway, so the company had no interest in us. And so, the support we got 
from the stations was terrible. They only hit about half of the passes when our satellites would — 
— come around, so they missed an awful lot of readout, and we were never sure whether commands 
had | actually gotten to the satellite until long afterwards when Lockheed would kind of reluctantly 
send a little message on teletype “Yah, we got it” or “No, we didn’t.” And so, I was ieee 
up das [in Sunnyvale] beating on people. Lt Col “Moose” Mathison was the guy I had to go up 


and beat on. And, Moose was the military type, and we would jointly go over and talk to the 
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Lockheed people: and they would look at me like “Who the helt are you?” and “I know who you 

are, and I don’t care, ahd I’m not going to listen to Aa anyway.” I didn’t get much response 

from them, because they didn’t want to be annoyed by our little program and, of course, [the _ 

Director of the National Reconnaissance Office] Charyk had issued the order that “Lockheed will 

support this program, Pend: but it takes a long time for the i import of the order to get down to. 

the people at the stations, a and they didn’t want to work every day. So, anyway, our support there 
was bad. | | 

Then, when the second year of operation came around, we were told to extend the 

: program, we went back to Lockheed to get an estimate of the cost for another year of Operating 

| support, and they came up with a cost which would have consumed better than three-quarters of | 

my total budget, and I still had to buy boosters and satelite, and so it was impossible. So, that’s 

where we spent two weeks of frantic effort and Seslgned our own ground stations and control 

center and located equipment, uh, parts of equipment out on the Eastern Test Range, out on 

- Eleuthera, and put together a Proposal and went in and ; got approval to go ahead. For about. 

twenty percent of what Lockheed was going to charge us for one year’s operation, we built and 

quipped the ground stations and the control center for our program. And, we did it all in less 

than six months. A bunch of ; guys moved very rapidly. 

DA: Did you use a systems ‘engineering contractor? 

_ TH: Absolutely not! 

DA: Was that from your experience with the tracking stations in 1 CORONA? 

TH: Yah, I knew what a Gacamg station required, and we had one very smart, young fellow 

named Lou Ricks i in my program office. My program oie, then, was four officers and a 


secretary, the five of us, and we could, therefore, move fast and make decisions, and I didn’t 


instructions, come back and, then, tell General Greer that this is what Dr. Charyk or [Dr 
Brockway) MacMillan, whichever one it was, had told me, directed me to do, “Did you want to 
| ‘get the briefing?” and he would, about half the time, say “Yah, you better come tell me what’s | 
going on.” So, I'd go up and give him the same briefing, plus all the instructions I had. He would | 
_ then get on the telephone back up to Washington and confirm what T had told him. And, that’s 


the way the program ran, 


contracts without any STL involvement of any kind whatsoever was choked down their throats 


many times. van Getting considered me the biggest pain in the butt he'd ever had In his 
autobiography Or whatever it was, that book that he wrote, he claimed that STL ran SE&TD, 
conceived of the program seeped SE&TD from the beginning and that’s a flat out lie. 
DA: Conceived of the weather satellite? 


things that have been written by the people at STL—Ramo-Wooldridge, STL, Aerospace—are 
not true. They Claim a great deal more credit than they deserve, They actually were, with a few 


_ exceptions of some rather nice work bya couple of people, ninety-five percent of what they did | 


a LA TLL Tate. lee me - 
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was to delay and procrastinate and get in the way of programs. Well, anyway, some people might 
disagree with me, but not too many, a | | _ | 
DA: At Peterson Air Force Base for your induction into the Space and Missile Pioneers Hall of 
Fame last month, you said that your faith in “blue suiters” is “unbounded” and that there is 
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write a contract with a contractor for the technical direction part of a program, ; as well as the | 
production part, within his own company = and use your own cial then, as participants i in this | 
program and as people WAG do their rr and direct the contractor properly. I’m 

| coneieray convinced that the “blue suiters” that T have met are at least the equal to anybody I 


ever met in STL, Aerospace, or Ramo-Wooldridge. 


DA: Wal crane to know ta he Ar Fore ing ay pope but it sounds like 


it is difficult to keep them. 

TH: Well, they can’t retain them. Well, what the hell, Aerospace turns right around and hires, 
talks a guy that’ $n the Air Force into resigning or retiring and, then, hires him, and then the Air 
| Force pays for him at double or triple the salary over there at Aerospace Corporation. It’s stupid. ; 
It’s a dumb system. And, the Air Force is the only sesiigs that really does this. The Army 
doesn’t do it, still to ens ery: They tried it and quit it down there in Huntsville. And, the Navy 
tried it, and I don’ t think they” re using this system at al anymore. The Air Force i is stuck with it, 
and I can’t understand why the service continues to be so stupid, mort the politics, now, that 
radiates, that is functioning from these so-called “not for pronte's is very powerful. They’ve got 

people i in Washington in positions that assure their future, I’m afraid: 
DA: If we could move back to the ieaiines satellite for awhile, I keep wanting to call it DMSP 
| [Defense Meteorological Satellite Program], but it’s really not DMSP at this time is it? 
TH: It wasn’t DMSP until it was declassified. 
DA: That’s what I figured. 
THe W moved out ines theouier wecld iit “matured.” See, when I left after four years from the 
start of the ‘Program, we had fifteen people in the program office. We'd grown from five to 


fifteen, ‘ani because we had, by then, about five guys from SAC [Strategic Air Command, the 
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more secretaries, Cnt step or mi al du dt 
ied about five SAC people, and four secretaries to handle the increasing amount of 
Paperwork as we were moving toward “normalization,” After I had retired, I took a job with a 
| te minority company down in Chapin thir sled technical section and we got a contrac | 
to do a study for Cambridge Research Center on the use of weather satellites to support the 
et ce in Europe, needed wp doing hat yal by mye ose my buddy ut 
_ and left me holding the bag, But, I had occasion, then, to go out to my old program office out on 
| the West Coast. ‘Tt now was up to 120 military and civilian people, and an equal number of 
| | Aerospace people. And, they were doing exactly the same Program, except the ground stations 
were all developed. They didn’t have to do any of that The booster was all done. no 
‘development there at all. The only thing they were doing was trying to monitor the contract for 
Sn adminis the contact forthe satelite, and they screwed that up soba that the NRO wer, 
maiont suppor for almost two years, alte better than two year, as a matter of fact What 
happened was that they “ normalized” “everything. They went back under, what was it, the 375. 
Si spon andin ve yer they bad si program dren, they were runing ts 
| pilots through as program directors to get that on their records #0 they could be promoted. And, | 
then, they wondered why there was nobody in charge of the program. My Purpose in going out _ 
ewe he ite stat we ion he nt a in I 
could find No one in the ai office that could describe the sensors or how they operated. I 
had ia Clearances. There was no reason why they couldn’t have told me. There was nobody 
there who knew. They could point to shelves and Say “It 8 all there i in those books,” “Have you 
read the books?” “Oh, no, I don’ t have to read that shit, , 
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DA: So, they had replaced your enainaere who would have known everything there was to know 
about the sensor, with ne managers who were interested in the contract? 
| TH: Yah, but I count even find an Aerospace perton who knew anything about the sensors I 
finally went back to RCA and, there, | found people who could tell me about the sensors, because 
they were building the spacecraft you know. It was crazy. The knowledge, well, when we 
started our little program office with those few people, I knew everything there was to know 
about the spacecraft Lou Ricks knew everthing there was to know about ground operations, as 
a matter of fact he simplified the whole tracking procedure, made a bunch of nomograms and | 
| tables, and we got rid of the whole necessity for the computer entirely to do the tracking He got. 
the data from the tracking stations, the look angles forthe frst couple of passes, put those things . 
- through his little nomograms and came up with an ephemeris. Then, he would predict the next 
pass from this, i or three passe, geting alte bit Closer each time, and from that 
time on there was no need for a computer at all. 
DA: How long was a weather bird on orbit, typically? | | 
TH: Well, from the time the first one went up, we had one, or a or three, or four, or five up 
there continuously. How ion did they last? Well, they lasted everywhere from a couple of 
weeks up to about six years. | 
7 DA: That’ 8 significant difference from thre or four days, or two or three weeks, 
TH: Oh, yaht No, our little weather satelite program was the first what they cal “operational” 
program, because it had to be operated every day, and it required manning the stations and 
a a control center on a Continuous basis, The SAC people, when they took over these _ 
stations, i were rapes, For the six x years after my took over that I still paid attention to 


what was going on in the program, they never ‘missed & pass, not one, including the time that a 
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hurricane came by and blew the nda radome, ripped it and blew it off the antenna up at the 

Loring, Maine, station. The men got out there, and they held the edge of that d dish. It’s only a | 
forty-foot dish but, still, in that high wind, the dish is vibrating like crazy. So, even while it’s 

| tracking the bird 4 read hy hho kp it om ving oth hy cou 

“ay on there and get a clear signal. I tell you, they were great guys You'd never get that kind of _ 

Pecformance out ofa contractor no matter what. The whole experience with the “blue suit” 

launch crew and operating crews just confirmed my opinion that “blue suiters” can run a program 

‘80 much better thn contractors can, | | | | 

DA: What’ s the difference do you — Sir, oe contractors and ties wie inthis 

; pn regard? 

TH: Well, one’s focus, dedication, and uh, basic intelligence and competence, I think that the 

quality of the individuals, of course we had quite highly selected people, SAC went out and — 

interviewed and got really good guys at these ground stations and control centers, and they were 

just really good guys, and they were determined, Their morale was very high They were told 

“You’ re the first military crew to run a space program, You are the basis, You’ re the foundation : 

for the Air Force’ 8 mission in space,” And, they got that drilled j into them by SAC, everybody 

| from [General Thomas} pe on down, and they believed i it and they performed that way. 

Charlie Croft in my program office found a couple of old Nike stations that had been abandoned 

that were about to be made ; into socnty parks and things like that, and he latched onto those for 

our two ground stations, and they had a bunch of old wooden buildings on them. left over ftom 7 

the Army’ 8 Nike installation. When we got permission from DNRO, I went out and I briefed 

_ [USAF Chief of Staff General Curtis) LeMay and I briefed Power, and within a week ney had 


crews at those t two stations repairing the buildings, fixing the place up, and by golly, by the time 
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we got the equipment up there, they had “Spic = Span’d” the buildings and grounds, and the 
morale was so high you just couldn’t Stop sheet They were great guys. ve 
(END TAPE 1, SIDE 2) 

(BEGIN TAPE 2, SIDE 1) | : 

DA: Your position as the decision maker for the weather Satellite program—do you think that — 
made it possible to react to situations like the Cuban Missile Crisis? 7 | 

TH: Oh, of course, | = 


DA: It was a need for a particular type of data quickly 


TH: Yah, we had no bureaucracy that had to be satisfied before we could move. There wasn’t 
anybody except DNRO that could say no to us, and he almost always said yes when we proposed 


" something. The answer was “Hey that sounds good. Why don’t you do it.” We had, well the 


morale in the program office was very high, also, because my guys were responsible; they made 


- decisions, and they made the decisions stick on the people that were involved. Dick Geer ran the 


booster end of the operation, and he was a peculiar all of these guys were individuals anyway, but 
Dick is a very smart guy. He’s the one who figured out why were losing so many Scouts. | don’t 


7 know whether you've heard that story, but our first launch was a failure, because the one stage 


simply blew up. That — an ignition, a bad ignition and a blowup. The second one was a 

success. We got the bird into orbit. It on not a perfect orbit, but it worked and satisfied the 
NRO’s requirements for data. The third and fourth were failures, Again, it was the third stage 
that blew up each time, only this time it looked like it in not an ignition failure. And so, Dick - 


was the one who figured out that what was happening was that the range officer was shutting 


_ down his range control transmitter that was illuminating the bird all the way up until it ran out of 


the range boundaries, and once it was beyond the range boundaries he wasn’t interested in it | 


—O A ec ef, = 
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we didn’t understand that you have to keep the receiver illuminated all the way through insertion 
into orbit. So, anyway, he changed that Procedure at the range, wi we didn’t blow up any more 
accidentally that way. But, you know, he had to be pretty sharp to figure that one out. 

DA: Are there any bee Sorts of incidents that you can recall that dealt with, I don’t know how 
to put this, civilian technology interfering with military technology—spurious Signals, or-- 

| TH: Well, while we had to depend upon the Lockheed ground stations, = were very dissatisfied 
with the Lockheed performance, of Course, because they were unable to think about two 
programs at the same time. They could do either or, but they couldn 'tdo both. So, in case of 
conflict between a CORONA bird and our bird, they always paid attention to the CORONA bird, 
and that was OK. We Could understand that, but they shouldn’t have had to spend an extra four 
hours before a CORONA pass and four hours after a CORONA pass whats they couldn't do 
anything with us. That seemed Stupid to us and inflexible, but they said “Oh no, this is all 
preparation time. We've 8ot to prepare and, then, we have to close down.” That was really | 

| unnecessary, and we finally got through to them to make them understand that, yes indeed, they 

_ could doa turnaround from one satellite to another in well under, less than Gan hours. But, the 
contractors were just very difficult: Lockheed was very difficult to work with. We didn’t have a 
eorieacs with them directly, you see. We had to work through WDD (the Western Development 


Division in Los Angeles, which was responsible for program management of many of the USAF’s 
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missile and space programs], through my old office and that contract so they didn’t have to pay a 
lot of attention to me, and they didn’ t. So, we got away from them. I know when I was up in the 
NRO office afterwards, I made a recommendation to Al Flax that they were at that time aie a 
great many difficulties with conflicts betwee various satellites that were up, and the same ground 
station was trying operate multi-satellite in orbit. And, they still hadn’t learned how to do that 
efficiently and, sometimes, the satellites came by at the same time, so you had to choose one or _ 
the other, which meant the other one didn’ t get serviced. So, I recommended to Al Flax that they 
investigate whether or not they should separate, build « a dedicated pound environment for each 
satellite system, and not try to do it all with a consolidated control center or consolidated tracking 
stations, Flax liked my letter and sent it ou, and [Brig Gen John] Martin was then out there, and 
he exploded, became very angry, because this would have upset the little empire. What it would 
have done i is to move these peceran into blue-suiting them much earlier, which was, I thought, 
also a very good idea. But anyway, 1 was very unpopular with John Martin and with some of the 
other people after that letter. They blamed me. I didn’t sign it, Flax did, but I originated it. I still 
think that a dedicated ground environment is much more sensible and, of course, they’ve gone to 

_ that with most of the programs now. They just had to, because the conflicts were killing them, 
O.K. I keep deviating, don’t I? 
DA: No, I appreciate it. We are cotaialy covering a lot of materia, but I don’t want to keep you 
any longer than I have to, but I’m enjoying this conversation. Besides the Scout Problems, were 
there any other problems with the launcher for the weather Satellite? — | | | 
TH: Well, the Scout, we had continual problems, just constant problems with NASA. NASA had 
Originated the Scout, which was a four-stage, four solid-stage, monstrosity from LTV, and it was 


very poorly designed. Our blue-suit crew out there was at = as competent as the NASA 
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people, who kept coming out and trying to tell them “You're doing this wrong. Do it this Way.” 
So, there was a constant friction and hassling going on there between the blue-suit launch crew 
and the NASA so-called advisors. We had a great deal of difficulty getting motors that were 
good. NASA actually shipped some to us that had been rejected for NASA, and they had crossed 


out the rejection and shipped them to us. Of Course, we didn’t accept them either but, then, 
getting replacement motors for those was like pulling hen’s teeth, McMillan got into serie really 
big fights with NASA over the blue suit until, finally, I came in with the proposal “Why don’t we 
| get off this Blue Scout and use some of these returned from England, and Italy, and Turkey 
Thors” that were piling up down there in San Bernardino. And. he jumped on that immediately, 
and he said, “Oh, for God's sake, yes, do it!” He said, “You'll solve two problems. One, you'll : 
get rid of the Thors for me and, two, | wir have to hassle with NASA anymore over Scout.” _- 
So, he again made some more enemies over in NASA by simply Canceling us right out of Scout | 
instantly, which left them with a lot of motors that they had ordered at our direction, and we were 
_ Ro longer going to take delivery of nor pay for, so, NASA suffered their own stupidity. They 
mene nor Cooperative in the slightest, so the Scout was a bad experience | 


mounting hardware modified for the top of the Thor. He said, “I’ I check on it.” So, he checked 
On it, got into it, and, yah, we used ied sista Stage, but it had very high thrust—a very 
short burn time—and subjected the satellite tO a sustained thrust during burn of about 24Gs, 
which is a real tough kick in the butt. We went back to RCA and said, “Can you beef up the 
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| spacecraft to withstand that kind ofa load?” And, they came back later and said, “Yah, we can 
do it, provided we can pot all of the electronics. The spacecraft structure we can beef up, and this 
sort of thing, but the electronics, with the vibration load on top of the sustained load, would be 
torn apart.” So, I said, “Well, what's the problem with potting everything?” He said, “Well, the 
| problem is heat dissipation,” I said, “Well, look at it and. see what you can do.” They came back 
three or four days later and said, “Yah, we can do it. It wil increase the weight of the spacecraft 
: a little bit, and all this kind of stuff. but we cen do it.” So, that” show we went with it and our 
spacecraft was the first one and perhaps he oly one tha ad one hundred percent of all the 
electronics looking like bricks. They were potted into solid blocks of plastic. Oh man, you could 
have kicked that spacecraft downstairs or anything else, and you ! couldn’ hurt it at all. It was 
really tough. It had to be. But anyway, it flew. | 
There’s an interesting little story. I was negotiating with, I went first of all to San 
Bernardino and, well I went to the commanding general of Air Materiel Command and said, “T 
would like to have thes: Thors refurbished by the civil: service crews that you have out at San 
Bernardino. They are fully competent to do this and, if you refurbish these things and convert 
them into boosters for us, it will save a lot of money and put a big feather in your cap.” He says 
“No, it will also get me in bad with McDonnell Douglas. and I’m too old and too close to 
| retirement to do that. So, ‘you’ re going to have to get a contract.” So, we went back and 
negotiated &@ contract with McDonnell Douglas, but in the course of 1 negotiating that they were 
| holding us up. It should baie cost about, a little less than $300, 000 a bird in order to do all the 
_ work on them necessary to make them boosters. They wanted $520 000, the difference being _ 
they used a little box—the mystery box—saying “It’s very complicated and everything, and it 


takes hours and hours and hours and hours of smart engineers time in order to make this work, 
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| worth his salt can use some not-very-sophisticated equipment and balance that thing and Set the 
‘Night values into it very quickly, It’s about a half-an-hour job. So, I went back with that in the 


Negotiations and said, “Nonsense, we’re not 8Oing to put UP with this. Let's bring that price | 
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Spacecraft, being Stabilized Aiea spinning vad to have its axis Precessed to match the precession of 
the orbit plane, and to do that RCA, had proposed using a loop, j just a magnetic loop, a Current 
op around the satellite to react with the earth’ s magnetic field and precess the spin axis It 


down. There are eddy currents j in there, so there” S energy loss. And, the spacecraft spin slows 
down with time, and you have to spin it back up again. RCA did this by Putting little rocket 
motors on me Periphery of the satellite You’d fire a Pair of those, and it would kick it up again 
7 about 6 to 12 rpm faster, and then It would Sradually slow down, and then you'd fire another pair. 
So, it made the spin, the plot of the spin rate look like a saw tooth, and j It made j It very difficult to 
locate where the pictures were taken on the ground, because the spacing of the pictures was 
determined by the spin rate of the satellite e. You following me? 

DA: Yes, Sir, 1am, 
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Setting a clear signal from a little transmitter Up On the top of the thing and, then, they’d point the — 


So, I said, “That’s a bunch of nonsense.” So, when we built ours, J Says, “Instead of using a 


bore-sight tower to determine the electrical axis of the satellite, we'll use the sun. We'll Scan 


SO trees antes el 


| antenna was pointing at that time, and now you’ve calibrated your antenna.” That sedis just fine. 
The sun is a great emitter at all frequencies, so you can't miss. And, the other thing for | 
calibrating your receiving system, I said, “Let’s put a little, just a microwatt or milliwatt 
transmitter down there embedded in the base, right in the middle of the bottom of the satellite 
dish, pointed at the feed, and can it—hermetically seal it—put a splitter On it so that half of the | 
_ @nergy goes to the antenna to be emitted and the other half goes to a Bird [Corp.] sien 
Take the output of the Bird wattmeter and bring that into a little dial ms your control console, and | 
it will tell you precisely what the strength of the emitted signal is, and you San now calibrate your 
complete receiving system al the way through to your ets recorder.” And 80, that’s how we 
built our ground stations, and | think that we marked the end of bore-sight towers. | don’t think 

_ anybody ever built another _ _— that. Radiation, Incorporated was our contractor for putting 
those dishes together. They liked the idea so well, they imanediately pubiScined it and sold it over 
: and over again when they were selling their antennas. But, we came up with that. | ae up with 
that out of our little office. What they did was they changed it from a hermetically sealed can, 
which was too hard to do, to one that had ‘ Positive dry nitrogen pressure in it, and they put a 
little dry nitrogen bottle on it—one of ilies little walk-around bottles—and it would last for 20 or 
30 years with the leakage rate they had. It worked like acharm. So, yah, we changed things | 
there. The other thing we changed, again learning from what I'd learned at Lockheed and Philco, 
checking out their whole receiving link, al the way from the antenna feed all the way down | 

| enh their preamplifiers and their amplifiers and their transmission lines and everything _ 
(END TAPE 2, SIDE 1) — 7 
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TH: And, uh, we said “That's stupid!” So, what we did was to put all the extra wires in and put 


fixed-delivery-schedule contracts. It’s the only kind of Contract, even when we got to Douglas 
for refurbishing the Thors, I insisted on a fixed-price, fixed-delivery-schedule contract, and I’m SO 
glad ae did. With the RCA contract, the first one, the contract was let in August. In December, | 
we got a phone call: “The base plate of the spacecraft on the test vehicle just disintegrated in 
vibration thrust test. It’s going to mean a six-week delay in the program.” | said, “No. No, it | 


isn’t. We're going to send you a telegram, which ig 80ing to give you ten days to come in and 


terminated at the end of those ten days, and all funds supplied to you so far in partial Payments — 
‘will be recovered. No cost to the government. In accordance with your fixed-price, fixed. 


delivery-schedule contract.” And, there was “You wouldn't do that.” “Oh, yah?!” SO, we sent 
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that’s all that the ASPR would ew. ‘When they Screwed up, which they did on the third 
procurement, Barton Kreutzer was the general manager there. He changed his internal 

_ Management of RCA Astronautics mn the vertical program Office structure for each one of the 
programs, which we liked and enjoyed and it it was very efficient, he went to the matrix 
organization, where he had a chief of ‘engineering and a chief of this and a chief of that, and 
people supposedly all repeetied to the chief of their specialty, not to the program director, except 
‘on program matters, which meant that a guy in a program office didn’t know who the hell he 
worked for. I told Barton, “This is going to be more expensive, It’s going to be less efficient, 
and I don’ t want it, but I can’t enforce it. It’ "'S your company, and you can do what you want to. 
But, on my program, I want the program manager to have full control over the people that are 
working for him.” He said, “Well, you know, Tom, you just don’ t understand about managing — 

| big c companies. So, we ‘re going to show you that the matrix organization is better.” So, they 
overran by almost twenty-one percent on that contract. “And, I told him at the time, “T am not 
going to bail you out when you overrun.” And, I didn’t. So, Barton Kreutzer went right back to 
full vertical program management after that Matrix organization is almost . as bad as SETD. Oh, 
well. More war stories. 

DA: No, [ appreciate hearing hea them. It’s interesting to hear about how the different 

_ contractors ran their operations, how the Air Force reacted when the contractor overran, and so 
on. When did: you leave the weather satellite program, and where did you go? 

TH: After four years of ae it, my last thing there was to start the actions necessary to get 
the Burner II, anew upper stage for the booster and, then, Jack Kulpa took over, Flax said, 
“Where do you want to go?” And, I said, “Gee, I'd love to 80 to the Industrial College of the 


Armed Forces.” Everybody thought, “Haig, you’re a stupid idiot to do that. You could have had 
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‘a better job.” But, I went to ICAR, snd Inver epeted that Ht waa wqoodiecioal I don’t 
think ICAP excats anymore, ING twas put out of business during the Nixon Adminstration a 
the i insistence of the aerospace industry. The School was started by Eisenhower asa way of 

| teaching military how to maintain appropriate relationships with contractors Thet’s why it was 
called the Industrial College of the Armed Forces Eisenhower visited the school while I was 
there and gave usa lecture, and he explained why he started the school He said, “The military. 
itral complex isthe biggest threat othe United States and to the Department of Defease tha 
we have. It's much greater than a foreign enemy. It can easily destroy the effectiveness of the 
armed forces and can threaten the nation.” So, he felt very strongly about this, and he said, “The | 
aon tht you'r een thi school isto eam howto keep the space between the government 
ss the contracting originator and the contractor as the producer Those are the opposite sides of a 7 
contract. it's like the opposite sides of a front during a war, You can negotiate across it You 
can do all kinds of things across; but you must not let that ine become confused” And, that’s 
other hing tthe SEATD contractor dos, is confue the hl ou of tht ine betwee 
Contractor and government. Anyway, I enjoyed my year there and, then, after that, again, Pani 

| “nln swine en me buck io he NO edgar in he Pag 

DA: Wit did you do at NRO that you are wiling to talk about? | 

TH: Ohhh. 

DA: Or that you can talk about? 

TH: Well, not much. What id there was to deter for F's snare, That’s what his 
Staff does. And, I also, there had been a source selection committee set up to evaluate proposals 
fom thee diferent contractors for anew satelite system The report that came in was a very 
unsatisfactory report from iat source cities committee. They did a miserably poor job of 
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analyzing these iting Flax said, “Tom, it’s Friday. Take these proposals,” each one of which 
stood about two-and-a-half feet high, you know, “take these things back to your office, and on 
Monday tell me which one I should approve.” Well, I looked at him like he had just lost his mind 
He was dead serious. So, I made three trips hauling those Proposals back to my Office, and ] | 
spent the whole weekend I never left that office, except to get a little something to eat. But, I 
went through those things and, of course, it was impossible, I couldn’t have read all that stuff in a 
week. Impossible! So, what I did was to take the technical volume for the heart of the satellite 
system—the sensor and the data chain, how it comes Out of the sensor and through the reet of the | 
thing—and, without going into detail about that, I took just that part of each one of these three | 
Proposals, and I did my very best to analyze those. There was one that I thought was significantly | 
superior. So, 1 wrote up my little report about an hour alee than Flax wanted it, but he got it. 
And, that’s the one he approved. I also explained you know, “Like, I did not look at all of the 
rest of the volumes of those things. I only looked at this one small section of each of those 
three,” He seemed to be satisfied that was enough Afterwards, in his typical fashion, anybody 
who made a maximum effort up there, what they got was “Pretty good job” and that was it I 
figured I deserved a little bigger pat on the back, but I didn’t get it. Al Flax was a--I liked 
working with him. He was probably the smartest man I ever worked with--brilliant man, and he 
did a great deal in the NRO to repair a lot of the damage in relationships between the Air Force 
and the CIA and other components of the NRO. He did a lot toward unifying the organization 
and making it function as a real organization, Cid it with patience and with extremely good sense : 
and never being any more critical than was absolutely necessary. Good guy. 

Then, I retired from there, because the Vietnam War was on and I was much more 


comfortable sitting with the Quakers out there on the Steps than I was in my office trying to figure 


ese ; | 7 — 8 
Out how to kill people over in Vietnam, or we the NRO's resources o kil people which is what 
the Pressure was at that time. So, Tasked him ithe woud approve an eal retirement forme He 
sy8, “Write it up as a hardship.” I said, “Oh, that won't be hard. Thave thee boys going int 
college right now.” So, I wrote it up that way, and he approved the letter, and I retired. 
DA: So, ee safe to sy that you were against American involvement in Vietnam? 
TH: Well, by that time, yah. Thad gone over with Russ Berg while Iwas still running the 
fweatber satelite] program, and we'd detemined ast and put out sation over there on Tes 
| Son Nhut. ally om the war over there was consistent with alot of other things that the United 
nist ind been doing, but what I saw over there in Vietnam convinced me that this was ot « 
valid war at all. “was an extremely poorly run exercise in, wel, don't want to go into details 
‘Pout the ferent groups over there, ut it was anal lo of fad and dest ging on 
‘everyplace ci whole reporting back to the American public was jut a constant stream of lig 
and everybody over there knew it, It was a dumb war, , and it got worse and worse and worse as it 
went on. ‘sould have ben teminadthiy-Dowund camber thant ws, and | 
couple years earlier, but it was one of the worst phases, I think, of United States foreign history, 
__ history of foreign villi, 
a Anyway, I gt out of tht and went upto Ge My old friend Dan Fink When I had been 
| up thereat Cambridge Research Cente, ; Dan Fink was my neighbor where I had built a house in 
Lexington. We'd gotten to now him and Toby really well So, when he heard that I was retiring 
Nom the Ar Fore ha een ania sere oft hr a fr prone wat 
guess, something like that, me al see hi evo or tre tines therein the Pentagon, too, and 
| rene vas out and thn he had taken over the vce presidents job therein GE So, he heard I _ 
Was getting out, and he says, “Hey, Tom, come and work ahead So, I went up there and took 
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satan Alo ming inhe MOL progam go ep oft snes. 
en hnn@—erew trining—and got to meet a whole bunch of really nat guys—Dick 
1's Bob Ceippen, Rusty Schweikat and, wel, Abrahamson Td know before, an Air ore 
HY Sus What we did the only thing we proved with the, we didn't really prove it but the only 
hing We indicated with cur nt-yet-Sished sult wa tht having a an aboard a peccera 
her i esined to keep a vrytigh-guin telescope ned on a particular spot onthe groun | 
, re ee ay mato by he man ded he ee stot i 
‘arget and had to go reacquire it and all that stuff So, MOL was a very stupid idea. What it was 
"as Sefer satan ecm chk fe cece ion fom under he NRO 
"y ping on manned basis nd it was also the Air Fore’ tempt, romantica to have a | 
man in space—a space mission for the Air Force—you know, all that kind of stuff So, it wasn’t. 
: based on logic, and good reasoning and good engineering i was bused on emotion and plc 
And so, » Ht was cancelled, as it should have been. | | 

CaPet Twas there one yar leaming how to develop lato, anc'T spent the nex 


all but about thirty of them. Then Vern Suomi, whom Thad known while I was running the 
ttt rope, ad wand opt on some fie Rss at at tran 
ensore—to measure the earth’s albedo. ‘Thad permission to brief Dave Johnon, who was 
director of the Tiros Program then over in the [National] Weather Bureau, on the old program, 
Dave and I work very Closely together. always have. So, Dave treated our Program 417 asa 
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these little things on there,” The total package was about the size ofa cigarette pack forthe 
recorder, and two little, ; actually four little disks about an inch in diameter. each pair—one black, 

| ein betwen the two oft you got mea of the abedo of te earth, actualy 

| the observed temperature was what you were measuring And it, of course, was a flat plate, So it 
integrated for 180 degrees, it took in the whole earth below It turned out that in addition to 


_ Providing dta for measuring the albedo ofthe earth with much greater accuracy than snybod 


new tei tet smart ge pate Global Weather Cente igure ot how to se ht da 
| 10 Sve Pretty good indication of what the cloud cover was at night There were no IR imaging 
Demons a that time anywhere, 0 they immediately got hold of Vem and sid “Hey, can you do 
this same thing all Over again with a little higher resolution or better resolution?” He said, “Sure.” 
So, he made them little cone-shaped ones, 80 we flew cone-shaped! ones and flat-plate ones. In 
sccasv iteration on our alt, Ver refined il ore ut, Sy he was providing 

| Some really good, not images exactly, but strips. As the satelite rotated, it would cut eight 


a swaths on one side and eight on the other side so these sixteen tracks with fair resolution along 


e tek Brve an awl lot of indication of cloud cover below a night And so, it was a form of 
imaging which didn’t really produce a picture, but it produced the data that was needed by the 


Global Weather Center, nd they dd a terre job of utilizing that data to give very good 


nighttime cloud-cover information. 

So, anyway, em came byw working st GE and pve ite presen nd 

said, “Hey, I need an executive director at the University of Wisconsin. I have a Space Science 

and Engineering Center we’ ve started there, td I desperatly need somebody to manage and run 

it for me. Please, leave GE and join me.” So, at that point, I was kind of disenchanted with GE. 
Pd just been down to NASA A trying to sell them parts of the old MOL program, which they didn’ t 
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want, and it didn’t look--you know; it waen't any Sin, And, he police wee very severe ind 
[GE]. So, I ssid, you know, “This kind of crap I don't need” Besides that, while I was sitting in 
a briefing, a representative from the CIA came around to brief GE people who had proper 
clearances —TS leans the new Sensor for the next round of NRO spacecraft. He 
spotted me, He knew me by name and reputation, anyway. He spoted me, and he sui, “OK, 

| rrsnPody inthe rooms dered except in 

- DA: Oh, no! 

TH: Oh, yah. He sud, “He's pot to leave” And yb Pama, 39 ad sy, No he’s | 
not going to leave. If he leaves, we all leave.” Dan Fink got up and says, “That’s absolutety 
“right. We think we know.” Dan ofcourse, was red-in onal tha tu, and he'd been up there 

| ibe Pentagon and all that sf, and be sys, “We think we know tis jut the residual reaction 
vhs tg betwen the Ar Force wd CLA an hat nothing odo wih Haig’ clearance a,” 
And, T got up and said, “No, » im sorry, but I know the fiscal position of GE, and you desperately 
need his work, and if you al getup and eave now, Yom won't De able to bid on this, and you're 
the best qualified bidder by far, "tnd T refise to stand in the way of going ahead and doing thi.” 
So, I got up and walked out And, my clearance at GE was, by telegram that same day, was 
cancelled by CIA, which I thought was just the nastiest little form of vindictiveness, just because 
eaters SeNRO tees ni tA oc 
of things. 


_ DA: A few is conflicts? 


picked holes in a couple of little CLA position papers that were really poor ae and were bad 
politics, actually, and I'd Sti dilate shut cm down a coupe of places where they needed to e 
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shut down, actually. think nowadays the CLA would sy “Yah, you're absolitely righ. They 
should have been shut down.” That was the era of excesses, before Flax had actually smoothed 
everything out. Tt was in the process of smoothing this stuff out nearer peti , 
severe, and it took Flax along time to calm it down, 
DA: Do you mean the relationship between the Air Force and the CIA? | 
TH: Oh, yah. Yah, right. Right. Within the NRO. It was really bad. Anyway, it finally got all 
settled out, but I was now, you know, ; without security clearance I would not have been of much 

value to GE, actually, ; because they were very much dependant upon classified contracts So, I 
: liked Suomi’s proposal GE treated me extremely well, paid me lot more than I was worth, I 
thought. So, "Took a ffty-percent pay out and weat withthe university [of Wisconsin}, and I 
never really regretted that. Suomi tumed out to be an extremely difficult man to work with. | I 
wnat ngs wong wth in tn anode inhi wicca Sa 
retired from the university simply because we could no longer work together. We were being 
destructive, not productive And, tat same kind of thing happened with everybody who worked 
with him. I was not alone by far Sut we did some great suff at University of Wisconsin 

| You now watch a westhercaster on TV and all of that whole technique—those pictures 
Hom the spinscan stow i's replaced by thee abized oe, bt the od * 
ios was developed by Suomi and Parent, inventd by them thereat the University of Wisconsin 
co Ne Werke onthe whol proces ofhow to mviguetos images woth the earth so 
still and the clouds moved, and developed the McIDAS  (Man-Computer Interactive Data 
Accessing System] to utilize those images and combine all the other ‘weather data—observations, 
surface, #6, sr observations—all in he same map basi wich now i universal accepted a he 
earth as seen from a Seosynchronous-orbit satellite. a stuff that was developed there at SSEC 
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Msi ent in rg er ee ae ing 
influence, I think, of anybody’s work. Everybody now utilizes geosynchronous-orbit : satellite 
imaging as the basis, actually, of their weather system, ‘And, that didn’t happen for quite a long 
time. It took a lot of work. We had engineers and programmers and meteorologists from China 
ine mis tndJepen and Inia an all the European tons and South Americ, al thereat 
SSEC learning about McIDAS. We produced some sixty sets of equipment in four different 
models, shipped those things all over the world. So, SSEC had quite an impact. 

DA: tTamember thatthe nex time I watch the Weather Channel 

TH: Yah, I started a little program called Innovative Video Applications in Meteorology | 
(IVAM), tnd we made, we cout do anything on computer then but we had the concept | 
mins Yo we did fim representation of what we should, what we would eventually be she to d 
ina computer. And, we invented the whole idea. Other people will say, “Yah, well, you didn t | 
invent it, you got & suggestion from someplace.” And, I Say, “Well, that’s probably true,” 
Shovnys we were the fst ones tat showed aman standing in font of «bie green sereen-—4 
monochrome screen—being chromo-keyed automatically with another i image being electronically 
pel teak goin an now mea ine You know, that’s what the 
weathercaster is doing, standing there i in front of a monochrome background | and all those images 
Semana ee We put all that into a film, which we showed at the American 
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TH: The water cst had ove hi Kind coning fmt Unive of Wisco 
and so, Terry Kelly, ; WhO was the graduate student at the time that we used when we made the 
his fe’ the guy who stood while he was photographed actually in font of «representation of 
this satellite image. He is not a dumb guy. He started & company after he graduated We gave 
him all of our software. He had access to everything. And 80, his company, he’s now a 
multimillionaire from providing this service to weather stations all over—weather centers. We 
gave away all this technology. We wanted it to be universally used, and itis ~ Sere that was a | 
very significant contribution. Anyway... 
_DA: Just to kind of wrap up here alte bt Sir, be We ig on, wel, we or 
hours now-- 

| TH: Is that right? 

DA: Yes, Sir. 
| TH: You sart an old guy teling war storie, and thee you go, 

DA: Yes. Is there a silat of Haig documents, correspondence, memoranda, memories of 


your career in the Air Force? 


- TH: God, I don’t know. 


DA: Or, is that just what’s in the garage? 

TH: Wal, my own paper are ight hee 

DA: OK. 

TH: Yah, Thve wht sehr wat no docamentton lowe ely wien was with tht with 
4 - _ 

DA: Uhuh, | 
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TH: No reports were ever written The ony hing ht was documented was Bob Peny’s histor 

tt He Gid fom an interview with me, and which he then elaborated upon and added a whor 

bunch of stuff that wasn’t true. Uh, that’s the only paper that was contemporary with the 

program at all. The history that Cargill as pu together ofthe 417 Program, and has nos 

nen ceil nha eno re ey wi peo ao st 

program, it's now in pretty good shape. 

DA: ey emcee tbe wt hen, ae what I assume 
is a cleaned up version. 

TH Yab, right 


TH: We used the, what we called the “aliration van” ” from RCA and grabbed an antenna off the 
range, which upset General Yates greatly, but we did that anyway. We did that, later on, we Stole 
Some more stuff from him. Yates used to be, was the commander ofthe Air Weather Service way | 
ack whe Twas a Weather Service prion, an Thad know he several ines And, 

unfortunately, almost every time I ran into General Yates I was pissin’ is his pocket sonherace: I 


> was lst constantly doing something that irritated him, When I went down, before we started 


417, when I was still working ground Stations, ney ad seat an STL guy out to pick a ste for 


station down in Africa, the other side of the world from Canaveral to monitor the j injection of 
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satellites into orbit, at the apogee. He, in some peculiar way, ended up ona platform with Kenyo 
Senvads nuh Kenya, while it was sil a British postestion, se. And, this was the Mau Mau, 
this was the revolution, and he was represented as “the American representative come to help us.” 
ro ee Seo that upset the British a little. So, they pulled his passport and sent him home 
_ under detention. He was lucky to get out oft that easily, I thought. But, so, it was a pretty bad | 
flap and, for some reason, Fritz Oder, » I guess, was the guy who put the finger on me. They still 
: wanted to have a satelite station over there, the inestion sation, but the Consl General 
| Mbodesia and Nyasaland, well, the State Department as a whole, ssid “No, you can not do this 
anymore. This man screwed up so bad that our reltonships with Britain are really pised of 
~_ right now. So, no, you can’t do it.” They sid, “Well suppose we send a military guy and, then 
we can keep him under tight control.” They said, “Well, alright, go ahead.” So, Fritz put his 
: finger on me and sent me, So, flew over thee and found that nth Federation of Rhodesia and 
Nyasaland, was the right place for the station, outside of Salisbury. All the names have been 
| changed now, but trated sound and made peace wth Conml Genera ely sat py 
And, made peace with the local British representative also, and found a good site. No problem. 
The Rhodesian government was delighted with the idea that there was going to be a space station 
put in there. And so, in about three weeks everything was all set, and I left and came home And © 
then, they were going to ly out the sirplane, «C130, T guess, with the station in it with a bunch 
of STL guys, and they'd set it up and operate it Wel, the Consul General found out that the 
STL people were coming and told the State Department back home. They said, “No way!” They 
said, « “Oh, well, POSE we send military guy back tobe in charge of them and keep them under 
| control?” “Well, alright, you can do it that way, then.” So, Twas sent out again, a second time. 


We set up the station, and they never caused any trouble or anything. It was O.K. The trouble 
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was that we were there for two 'sunches, both of which the booster failed. We never did see a 
DA: Oh. 

TH: But, while T was there, Y Yates, ho wat hen commander ofthe Ester Tet Rage sidied: 
up in Johannesberg, found out that our station was located up in Salisbury, and got on the 
telephone up there to the Consul General and told them to send me to Johannesberg ASAP, now, 
like today, I couldn't get there today, but I went the next day and appeared there before General - 
Yates, who just was furious, when he saw me, saw who it was, he was livid, And, our 
relationships never improved after that either sid, “Genecal, I'm sorry, I'm just the guy who | 
| set up the station; I didn’t make the decisions or anything.” That didn’t pacify him at all. He said, 
“You will move the sation immediatly fom Salsbury to Johannesberg locale” I said, “I can’t 
do that, Sir. I don’t have resources. I couldn’t possibly do it.” Yates let me have it like mad for 
| about two hours down there. Anyway, I got out of there and came home Thess kina ie ss 
litle program [the weather satellites) tnd twice more Thad a chance to steal equipment out of th 
Eastern Test Range. And, I had the equipment off the range before Yates ever found out about it. 
And, when he found out about it, both times he was furious The last time I saw him I was up 
there in DNRO headquarters walking down the Pentagon hallway. Yates was just about to retire. 
{ sd, “General Yate, how are ou, i” and hel out my hand He stood stock still in front of 
me, and he says, “Get out of my way! Get out of my way.” “Yes, Sir.” Oh my, you win some; 
you lose some. | | | | 
DA: Well, Sir, it sounds like you ve won a lot more than aad ve lost. 

TH: Well, not with Yates. [laughs] 

DA: Is there anything else I need to know before | let YOU go, Sir? 


| DA: Thank you very much for your time ths mornin. Sir. - 
TH: Sure enough. 
DA: I appreciate it 

_ TH: And, good luck. It’s been fun talking t0 you 

[END OF INTERVIEW] 


